Multilocus typing and population structure of Cryptosporidium from children in Zaragoza, Spain.
A multilocus typing approach with eight variable-number tandem-repeat (VNTR) loci and the GP60 gene was used to analyze the inter- and intra-species variation of 44 Cryptosporidium isolates from pediatric patients in Zaragoza city (NE, Spain). Restriction and sequence analyses of the SSU rRNA gene revealed that Cryptosporidium transmission is mostly anthroponotic in this area, with the predominance of Cryptosporidium hominis (n: 41) over Cryptosporidium parvum (n: 3). GP60 subtyping showed limited genetic diversity and four subtypes were identified, including IbA10G2 (n: 35), IaA24R3 (n: 6), IIaA15G1R1 (n: 1) and IIaA15G2R1 (n: 2). Five out of eight VNTR loci showed a discriminatory power higher than the GP60 gene, although each locus had a predominant allele exhibited by more than 50% of isolates. All but four alleles were associated to either C. hominis or C. parvum and linked alleles at different loci were found. Multilocus typing substantially increased the discriminatory power (Hunter-Gaston index: 0.807, 95% CI, 0.683-0.926) and revealed that genetic diversity is much higher than that reported by GP60 sequencing, since 17 multilocus subtypes (MLTs) were identified. Nearly half of the specimens were allocated to a single major MLT. However, no more than three specimens were allocated to each of the remaining MLTs. Both phylogenetic and population analyses revealed a population clustering of C. hominis according to the GP60 subtype, which indicates the robustness of this marker to differentiate genetic subpopulations. Subpopulations had an overall clonal genetic structure, although traces of genetic flow between them were also observed.